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Pupose

The purposes of this exotic aquatic plant management and control plan are:

1. To identify and describe the historic and current exotic aquatic

infestation(s) in the waterbody;

To identify shorterm and bng-term exotic aquatic plant control goals;

3. To minimize any adverse effects of exotic aquatic plant management
strategies;

4. To recommend exotic plant control actions that meet the goals outlined
in this plan; and

5. To recommend monitoring strategies to deteine the success of the
control practices over time in meeting the goals.

no

This plan also summarizes the current physical, biological, ecologiuél,
chemical components dhe subject waterbodyas they may relate to both
the exotic plant infestation andecommended control actionsand the
potential social recreationaland ecological impacts of thexotic plant
infestation.

The intent of this plan is to establisim @adaptivemanagementstrategy for
the target species (in this casimere are six of the: variable milfolil,
Eurasian water milfoil, fanwort, European naiad, clelyf pondweed and
water chestnuj in the subject waterbody using an integrated plant
managemengpproach

Appendix Aand Appendix Bletail the general best management practices
and strategies available for waterbodies with exotic species, and provide
more information on each of the activities that are recommended within this
plan.

Invasive Aquatic Plant Overview

Exotic aquatic plants pose a threat to the ecological, aesthegreational,

and economic values of lakes and ponds (Luken & Thieret, 1997, Halstead,
2000) primarily by forming dense growths or monocultures in critical areas
of waterbodies that are most used for aquatic habitdthese dense growths

and near monotpic stands of invasive aquatic plants can result in reduced
overall species diversity in both plant and animal species, and can alter water
chemistry and aquatic habitat structure that is native to the system.




Since January 1, 1998, the sale, distriiti importation, propagation,
transportation, and introduction of key exotic aquatic plaritave been
prohibited (RSA 487:18)in New HampshireThis law was designed as a tool
for lake managers to help prevent the spread of nuisance aquatic plants.

New Hampshirdists 27 exotic aquatic plant specias prohibited in thestate
(per EnvwWVg 1303.02)due to their documented and potential threat to
surface waters of the state.

According to thdederal Section 305(b) and 303(d) Consolidated Assessment

and Listing Methodologyo / | [ a0 X G SE23GA O -nativEKeBtLIKe (S &
growing aquatic plants, which can quickly dominate and choke out native
aquatic plant growth in the surface water. Such infestations are in violation

of New Hampshire regulatioienvWq 1703.19, which states that surface

waters shall support and maintain a balanced, integrated and adaptive
community of organisms having a species composition, diversity, and
functional organization comparable to that of similar natural habitats of a

NB 3 NZEB,£2006). In fact, waterbodies that contain exotic aquatic plant
infestations do not attain water quality standards and are listed as impaired.

Exotic Aquatic Plant Infestation in the Nashua River SysteiiH

Variable milfoil Kyriophyllum heteophyllum) and fanwort Cabomba
carolinig) became established iNashua River Systenm Nashua New
Hampshirein the early 1990s. In 1998, an infestation of water chestnut
(Trapa natany was documented by DES. European naiajas minoy and
curly-leaf pondweed Potamogeton crispyswere documentin the river
system around 2005, and Eurasian water milfMlyiophyllum spicatum
was documented in the river in 2010.

The water chestnut infestation was likely a result of downstream migration
of caltrops(seeds) from upstream infestations in Massachusetts (note the
Nashua River is a northerly flowing riverhere are significant standing
populations of water chestnut in Pepperell Pond and in other reaches of the
Nashua River in MassachusettSome of tle other invasive aquatic plants
may have come in from upstream sources as well, but could also have been
introduced into the river as a result of transient boatingiaities in this high

use area betweeitthree boat launches in Nashua (two above Mine Hadim

and one into the Mill Pond).
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Each exotic aquatic plantquickly colonized various parts of the river.
Variable milfoil and fanwort are the two most abundant and widespread
species in both the portion above Mine Falls Dam and in the Mill Pond and
cand system, followed by Eurasian water milfoil. The water chestnut has
formed large patches of growth in the river above Mine Falls Dam, though
only a couple single plants have been found (and removed quiokige Mill
Pondand canal system.Thanks to cordinated mechanical harvesting work
and significant volunteer hours, the water chestnut infestation has been
greatly reduced in recent years.

Curlyleaf pondweed is generally sparse in the system, and the European
naiad is present but generally sgarard appears to be outcompeted by the
other invasive plants in the system.

Figure 1 illustrates the distribution dghe different invasive species in the
river system as of a summer/fall 2011 surussfore control efforts began
and an update for a 2016 sway.

The following table providea summary of each area indicated in Figlre
based on updated data from each ye@s available@at the end of the
growing seasonNote that infestations prior to 2D1 did not involve detailed
mapping or record keeping

Area Location/Area Description| Year Description of Growth
A Nashua River segment 1998 | Water chestnut first documented,
above Mine Falls Dam to present in scattered patches, no may
City of Nashua Town Line available

1999 | Water chestnut expandg rapidly in
2003 | river segment despite hand removal
efforts, no maps available

2009 | Water chestnut forming dense piled
up growths in two areas immediately|
above the Mine Falls dam, smaller
patches or clusters scattered further
upstream, no map

2011 | Water chestnut covering
approximately 14 acres, with
scattered points (Figure 1)

2012 | Extensive water chestnut harvesting
during summer reduced much of
standing biomass before seed drop,
scattered sparse plants remained
following harvest No significant
change in other invasive plants in thi
section of the river.

2013 | Both area and density of chestnut




Area

Location/Area Description

Year

Description of Growth

beds reduced this year, after
extensive harvesting in 2012. 2013
Harvesting removed much of the
standing strock of 2013 growth, and
hand removal effortdy locals further
reduced areas of growth. No
significant change in other invasive
plants in this area.

2014

Water chestnut reduced to levels
where mechanical harvesting was nq
needed. Hand removal work by loca
volunteers was sufficient to keep
water chestnut in check. Submerseg
invasive plants are now colonizing th
area once dominated by water
chestnut, now that the suilocking
mat of those plants is no longer
present.

2015

Water chestnut reduced to levels
where mechanical harvesting was ng
needed. Hand removal work by loca
volunteers was sufficient to keep
water chestnut in check. Submerseq
invasive plants are now colonizing th
area once dominated by water
chestnut, now that the suiblocking
mat of those plants is no longer
present.

2016

Dense growths of Eurasian milfoil an
fanwort lining much of the river
edges, out to extent of photic zone.
Minimal water chestnut, what was
encountered as part of the survey wg
hand removed by biologists.
Scattering of other listed invasives af
lower densities. Extensive growths ¢
duckweed limited visibility for survey
in backwater coves.

2017

Dense growths of Eurasian milfoil an
fanwort lining much of the river
edges, out to extent of photic zone.
Minimal water chestnut, what was
encounteredas part of the survey wa
hand removed by biologists.
Scattering of other listed invasives at
lower densities. Extensive growths ¢
duckweed limited visibility for survey
in backwater coves.

2018

Reduced invasive species growth
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Area

Location/Area Description

Year

Description of Growth

overall, but persistenpockets of
growth in various areas.

2019

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

2020

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

2021

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

Mill Pond

2005

Fanwort and variable milfoll
competing for dominance in Mill Pon
and Canals

2011

Extensive growths of variable milfoil
and fanwort throughout system, with
Eurasian water milfoil and curlgaf

pondweed mixed in. European naiaq
sparsely scattered (Figei 1)

2012

Early season herbicide treatment
quickly reduced growth of target
invasives. Fanwort well controlled ag
season progressed, but both variable
milfoil and Eurasian water milfoil
started to regrow about one month
post treatment

2013

Reducediomass observed in early
2013 as compared to early 2012 prig
to control. Invasive species
rebounded as season progressed,
though fanwort still was reduced as
compared to previous years.

2014

Reduced biomass of the milfoils and
fanwort continue to beealized as a
result of herbicide treatment in the
pond. A good mix of native plants is
present in the system, with reduced
density of the invasives.

2015

No control actions this year, many
invasives rebounded, though not to
initial levels.

2016

Sattered patches of listed invasives
species, with the exception of water
chestnut which was absent during th
survey.

2017

Scattered patches of listed invasives
species, with the exception of water
chestnut which was absent during th




Area

Location/Area Description

Year

Description of Growth

survey.

2018

Readuced invasive species growth
overall, but persistent pockets of
growth in various areas.

2019

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

2020

Reduced invasive species growth
overall, but persistent pckets of
growth in various areas.

2021

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

Canal System

2005

Fanwort and variable milfoll
competing for dominance in Mill Pon
and Canals

2011

Extensive growths of variable milfoil
and fanwort throughout system, with
Eurasian water milfoil and curlgaf

pondweed mixed in. European naiagq
sparsely scattered (Figure 1)

2012

Early season herbicide treatment
quickly reduced growth of target
invasives. Fanwort well controlled ag
season progressed, but both variablg
milfoil and Eurasian water milfoil
startedto re-grow about one month
post treatment.

2013

Reduced biomass observed in early
2013 as compared to early 2012 prig
to control. Invasive species
rebounded as season progressed,
though fanwort still was reduced as
compared to previous years.

2014

Reduced biomass of the milfoils and
fanwort continue to be realized as a
result of herbicide treatment in the
pond. A good mix of native plants is
present in the system, with reduced
density of the invasives.

2015

No control actions this year, many
invasives rebounded, though not to
initial levels.

2016

Scattered patches of listed invasives
species, with the exception of water
chestnut which was absent during th
survey.

2017

Scattered patches of listed invasives
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Area

Location/Area Description

Year

Description of Growth

species, with the exception of wert
chestnut which was absent during th
survey.

2018

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

2019

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

2020

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

2021

Reduced invasive species growth
overall, but persistent pockets of
growth in various areas.

Exotic Aquatic Plarilanagement Goals and Objectives

The goal foiNashua River Systemto reduce growths of invasive aquatic

plantsto levels that allow for theenhancement of recreational and aesthetic

values of the river system. Specifically

1. Reductionof water chestnutin Area A, to a level where dense beds have
been eliminated and thenstay ahead of growth with harvesting as plants

emerge

2. Reduction of the variable milfoil, fanwort, Eurasian water milfoil, and
curly-leaf pondweed in Areas B and C, to 25% or less coverage across

these areas.Monitor for water chestnut and hand reme\plants that do
arise in this area.

3. Reduction of variable milfoil, fanwort and Eurasian water milfoil in Area A
to 25% or lesscover once water chestnut populations have been

reduced.

A combination of techniques is going to be needed to reduce the density and
distribution of the target species, and recommendations for each species and

management practicgis outlinel later in this plan.




Local Support

Municipal Support

The City of Nashuaappreciates the importance of keepinige Nashua River
Systemusableby controlling thetarget species Thecity allocated funds for
water chestnut harvesting and harvesting of other exotiuatiy plants in
2011-2013 andhas since allocated fundsach yearto control other state
listed invasive aquatic plants.

RiverAssociation Support

There is no formal association in place on the river, betrre¢his a Nashua
River regional/watershed grougnat has been involved ilocal planning and
implementation efforts on the river, and they plan to be a partactivities
outlined here through partnerships with the City of Nashua and the DES,
among other groups Additionally, local residents have stepped up and have
individually contributed to hand removal of water chestnut along various
sections of the river, including one gentleman who spent many hours and
days working in dense native plant beds to remove chestnut plants that were
out of reach of the mechanical harvester. $hegrassroots efforts have
significantly contributed to the water chestnut reduction.

Waterbody Characteristics

The following table summarizes basi@cdhcteristics oNashua River System
including theexotic aquatic planinfestatiors. Note that a Natual Heritage
Review was requested, and the results are pending. Historically listed
species are included in the table below, but the updated review will be added
to the permit application package for reference once it is available.




Page 12 of 64

Parameter/Measure

ValugDescription

Shoreline Uses (residentia
forested, agriculture)

Residential, forested
commercial (campground

Natural waterbody/Raised

by
Damming/Other

Impounded River Systef

Invasive Plants

Variable milfoilMyriophyllum heterophyllum
Fanwort Calbmba carolinian

Eurasian water milfoiMyriophyllum spicatum
Water chestnut Trapa natan}

Curlyleaf pondweed Potamogeton crispys
European naiad\ajas minoy

Infested Area (acres)

See Figure |

Distribution (ringing lake,
patchy growth, etc)

See kgures for historic and curren
distributions

Sediment type in infested
area
(sand/silt/organic/rock)

Silty/organic, some areas of sandier substr

Rare, Threatened, or
Endangered Species in
Waterbody (according to
NH Natural Heritage
Bureau (NHB) Inveory
review)

2022 Listed SpecieMill Pond/Canal
Review pending

2022 Nashua Rive
Review pendingnone previously listed in rive
segment

Historically Listed Specié

Flatstem pondweedRotamogeton zosteriformjg
Blanding's TurtleEmydoidea blandingii

Wood Turtle Glyptemys insculp)a

wild goat'srue (Tephrosia virginiang|

Bald eagleHaliaeetus leucocephalu

Piedbilled Grebe Podilymbus podicepq
Peregrine FalcorF@lco peregrinus anatu)
Osprey Pandion haliaetus

Redfin PickereEHsox americanus americany
Blunt-lobed WoodsiaWoodsia obtusha

Rue AnemoneThalictrum thalictroides

Banded SunfistEhneacanthus obesu

Northern Black Race€pluber constrictor constrictp

A native aquativegetation map and key fromsummer 2011survey by the
DES Biology Section is shown in FigireThe plant distribution has been
checkedregularly but no changes (other than invasive species reduction)




have been documentedThere is no bathymetric map available oty reach
of theriver at this time.

Beneficial (Designated) Uses of Waterbody

In New Hampshire, beneficial (desiged} uses of our waterbodies fafito

five general categories: Aquatic Life, Fish Consumption, Recreation, Drinking
Water Supply, and Wildlife (CALM)Of these, Aquatic LifeWildlife and
Recreation are the onemost often affected by the presence of invasi
plants, though drinking water supplies can also be affected as well in a
number of ways.

Following is a general discussion of the most potdhtimpacted designated
uses including water supplies and near shore wedls, they relate to this
system and the actions proposed in this leiegm plan.

The goal for aquatic life support is psovide suitable chemical and physical
conditions for supprting a balanced, integrated and adaptive community of
aguatic organisms having a species composition, diversity, and functional
organization comparable to that of similar natural habitats of the region.

Aquatic Life

Fisheries

According to the NH $th and Game Departmertte primary fishery of the
Nashua River system is dominated by warmwater species such as
smallmouth and largemouth bass, bluegill, black crappie, pickerel, hornpout,
and rock bass.

A historic review yielded a record of the bandgghfish in the system.

Banded Sunfish Banded sunfisfEnneacanthus obesuss listed as a species

of concern in New Hampshitgecause it is rare or uncommon. Globally the
species is listed as widespread, abundant and secure. From the information
provided by NHB, it appears that the banded sunfish is present in nearby
waters (Flints Pond and Flints Brook in Hollis), but there are no cudegat

to indicate it presence in the Nashua Rivéihe record is from 2007.

Wildlife
AnhistoricNHB review yieled the presence of several species of concern in,
adjacent to, or within the vicinity of the Nashua River (see notes in table




Page 14 of 64

above relative to NHB review and species lists). Following is a summary of
each species and its location as identified in théB\revievs.

Bald eagle: The Fish and Game Department has requested that contractors

avoid using loud boats or equipment (particularly airboats) within 100m of

any occupied eagle next.

Blanding's turtleY . | Yy RABMyddidea BlamNdyifisSlisted as

endangered in New Hampshikecause it is critically imperiled due to rarity

or vulnerability. Globally the species is apparently secure but with cause for

concern. Therecosf 2 NJ G KS . f | YRAy@diram okt t S Ay
the Four Hillarea (outside of control area) and 20fd the Mine Falls Canal

system east of Ledge Street School. Invasive aquatic plant control

techniques are proposed for the latter area (Canal)f | Y RAY 3 Qa G dzNIi f ¢
mostly aquatic and are found in the shalloefslakes and ponds, in marshes,

bogs, and small streams. The turtles nest on land, but feed underwater on

insects, tadpoles, crayfish, and snails, among other small aquatic organisms.

It is not expected that habitat or food sources for the turtle will &féected

by the recommended milfoil control practices.

Osprey The osprey is listed as a species of concern in New Hampshire,
though globally it is widespread, abundant and secure. NHB records show
three nesting spots along the river corridor with ddtam 2003 and from
2010. DES confirms observing the nest nearest to Bartemus Trail in 2011,
with one adult osprey on the nest during a field visit in August 20Ike
primary food for the osprey is fish. These birds are extremely territorial and
do not stray too far from the nest. As the herbicides of choice do not
bioaccumulate to toxic levels in the fish, or biomagnify along the food chain,
impacts to the osprey as a result of the herbicide treatment are unlikely.

Wood turtle: The wood turtle is lted as a species of concern in New
Hampshire and it is rare or uncommon. Globally it is listed as apparently
secure but with cause for concern, and carries no federal designation. A
2007 record for this species is on file with NHB, and the sighting mte i
Canal system of Mine Falls Park east of Ledge Street Schoobrding to
information provided in the WAP prepared by the Fish and Game
Department, wood turtles are often associated with stream and river habitat
with sandy or gravely substrates ¢ April and May, and then migrate to
upland terrestrial habitats for the summer months, returning to hibernate in
GKS Flrtft Ay GKS olyla 2F NAOGSNAR | 3ILAyod
earthworms, green leaves and fungi, among other itenMain threats to

this species appear to be from habitat loss and fragmentation, along with
injury and mortality due to land use practices (mowing, mortality on




roadways). The Fish and Game Department should comment on specific
potential impacts of the prmposed milfoil control activities on this species,
and ways to mitigate these impacts during their review of the permit
application.

Northern blackracer. This speciess listedas threatened in New Hampshire
due to rarity or vulnerability. Globally & widespread, abundant and secure.
The record for this species is from 2010 outside of the river corridor at
Yudicky Farm in Nashuand impactto this species, as a result of proposed
exotic aquatic plant control actions, is unlikely.

Redfin Pickerel This speciess a species of concern and is listed as rare or
uncommon in New Hampshire. The 1986 and 2001 records for this species
are from the vicinity of Flints Brook, which is outside of the proposed control
activities on the Nashua River, Mill PormttlaCanal system.

Recreational Uses and Access Points

The Nashua River Systens used for numerous recreational activities,
including boating, fishing, swimming, and water skiing by both pond
residents and transient boaters.

There are bass club toumments held on the river from April through
October. There appear to be between-B) such tournaments on the river
each year. Recently the tournament permitting agencies have begun to
educate tournament participants about the importance of cleaning their
boats and other recreational gear before and after use in waterbodies, to
reduce the spread of invasive species.

Thereare two access sites on the upper section of the river, one at Mine Falls
Dam and then a smaller access across the river. There igooess site into
Mill Pond.

There are a few docking structures along the river at private homes.

There are no designated swim beaches along this segment of the river
system. A designated beach is described in the CALM as an area on a
waterbody that is perated for bathing, swimming, or other primary water
contact by any municipality, governmental subdivision, public or private
corporation, partnership, association, or educational institution, open to the
public, members, guests, or students whether ofea or free basisEnvWq
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1102.14 further defines a designated beachdas LJdzof A O o G KAy 3
comprises an area on a water body and associated buildings and equipment,
intended or used for bathing, swimming, or other primary water contact
purposesThe term includes, but is not limited to, beaches or other swimming
areas at hotels, motels, health facilities, water parks, condominium
complexes, apartment complexes, youth recreation camps, public parks, and
recreational campgrounds or camping parksdesined in RSA 21161, VII.

The term does not include any area on a water body which serves 3 or fewer
living units and which is used only by the residents of the living units and their
guests.

Macrophyte Community Evaluation

The littoral zone is defined as the nearshore areas of a waterbody where
sunlight penetrates to the bottom sediments. The littoral zone is typically
the zone of rooted macrophyte growth in a waterbody.

The littoral zone ofNashua River Systens characterized by aariety of
native aquatic plantgFigure 3. Native speciesclude a mix of floating
plants,emergent plants, and submergent plants. Native plant communities
are common throughout the river system and are presémtmixed stands.
Native plant distribution is characterized as common in the river system,
mainly in areas where there are no monotypic stands of one of the exotic
aguatic plants.

There were no plants of concern documented in the 2014 NHB review;
however, a2012 NHB review of the system revealed the presence of two
endangered plant species that grow adjacent to the river system: Blunt
lobed Woodsia (Woodsia obtusp and Rue Anemone Thalictrum
thalictroideg. Both speciegrow on rocky ridgesnd dry forest type ares.
According to NHB, threats to both specwsuld include development of
their habitat or recreational use that directiynpacted the plants. These
species are documented well upstream of grgposed control actions, and

if they do hapgn to appear adjacent talownstream portions of the river
that are slated for control actions, theliocation of growth is outside of any
area that would be impacted by contrattions, and thus impacts to either of
these plants species is unlikely.

Wellsand Water Supplies

Figure6 shows the location of wells, water supplies, wedad protection
areas, and drinking water protection areas around M&shua River System

L.



based on information in the DES geographic information system records
Note that it & likely that Figure 7 does not show the location of all private
wells. Due to DES restrictions for providing water supply data under
Homeland Security restrictions, note that the map in Figlreannot be
provided on a finer scale than 1:48,000.

In the event that an herbicide treatment is needed for this waterbody, the
applicatorcontractor will provide more detailed information on the wells
and water supplies within proximity to the treatment areas as required in the
permit application process with & Division of Pesticide Control at the
Department of Agriculture.lt is beyond the scope of this plan to maintain
updated well and water supply information other than that provided in
Figure?.

Historical Control Activities

CONTROL TARGET
DATE ACTION ACRES SPECIES CONTRACTOR/ENTITY
HAND
HARVESTING
ABOVE MINE WATER DES AND LOCAL
06/20/1905 FALLS DAM VARIED CHESTNUT VOLUNTEERS
HAND
HARVESTING
ABOVE MINE WATER DES AND LOCAL
06/21/1905 FALLS DAM VARIED CHESTNUT VOLUNTEERS
HAND
HARVESTING
ABOVE MINE WATER DES AND LOCAL
06/22/1905 FALLS DAM VARIED CHESTNUT VOLUNTEERS
MECHANICAL
HARVESTING
SUMMER ABOVE MINE WATER AQUATIC CONTROL
2011 FALLS DAM ~14 ACRES | CHESTNUT TECHNOLOGY
FANWORT,
VARIABLE
MILFOIL,
CLIPPER EURASIAN
HERBICIDE MILFOIL,
TREATMENT IN CURLY LEAF
MILL POND PONDWEED,
AND CANAL EUROPEAN AQUATIC CONTROL
07/05/2012 SYSTEM 40.5 ACRES NAIAD TECHNOLOGY
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DATE

CONTROL
ACTION

ACRES

TARGET
SPECIES

CONTRACTOR/ENTITY

SUMMER
2012

MECHANICAL

HARVESTING

ABOVE MINE
FALLS DAM

~14 ACRES

WATER
CHESTNUT

AQUATIC CONTROL
TECHNOLOGY

SUMMER
2013

MECHANICAL

HARVESTING

ABOVE MINE
FALLS DAM

~12 ACRES

WATER
CHESTNUT

AQUATIC CONTROL
TECHNOLOGY

SUMMER
AND FALL
2013

HAND
HARVESTING
ABOVE MINE

FALLS DAM

AND

SCATTERED
PLANTS IN MILL
POND

SPARSE
GROWTHS
IN 10
ACRES

WATER
CHESTNUT

LOCAL RESIDENTS/
VOLUNTEERS

07/02/2014

DIQUAT AND
FLUMIOXAZIN
TREATMENT IN
MILL POND
AND PORTION
OF CANAL
SYSTEM

30 ACRES

FANWORT
AND
VARIABLE
AND
EURASIAN
MILFOILS

AQUATIC CONTROL
TECHNOLOGY

SUMMER
AND FALL
2014

HAND
HARVESTING
OF WATER
CHESTNUT BY
VOLUNTEERS
ABOVE MINE
FALLS DAM
AND
SCATTERED
PLANTS IN MILL
POND

SPARSE
GROWTHS
WHEREVER
THEY
OCCURRED

WATER
CHESTNUT

LOCAL RESIDENTS/
VOLUNTEERS

SUMMER
AND FALL
2015

HAND
HARVESTING
OF WATER
CHESTNUT BY
VOLUNTEERS
ABOVE MINE
FALLS DAM
AND
SCATTERED
PLANTS IN MILL
POND

SPARSE
GROWTHS
WHEREVER
THEY
OCCURRED

WATER
CHESTNUT

LOCAL RESIDENTS/
VOLUNTEERS




CONTROL TARGET
DATE ACTION ACRES SPECIES CONTRACTOR/ENTITY
HAND
HARVESTING
OF WATER
CHESTNUT BY
VOLUNTEERS
ABOVE MINE
FALLS DAM SPARSE
AND GROWTHS
SCATTERED WHEREVER LOCAL RESIDENTS/
SUMMER | PLANTS IN MILL THEY WATER VOLUNTEERS/ DES
2016 POND OCCURRED | CHESTNUT BIOLOGIST
DIQUAT AND
FLUMIOXAZIN FANWORT
TREATMENT IN | 30 ACRES AND
MILL POND (POND-21.8 VARIABLE
AND PORTION ACRES; AND
OF CANAL CANAL-8.2 EURASIAN
07/06/2016 SYSTEM ACRES) MILFOILS SOLitude
FANWORT,
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
CURLY LEAF
06/09/2017 SONAR ONE 84 ACRES | PONDWEED, SOLitude
FANWORT,
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
CURLY LEAF
06/23/2017 DIQUAT 84 ACRES | PONDWEED, SOLitude
FANWORT,
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
CURLY LEAF
06/30/2017 SONAR ONE 84 ACRES | PONDWEED, SOLitude
FANWORT,
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
CURLY LEAF
07/17/2017 SONAR ONE 84 ACRES | PONDWEED, SOLitude
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CONTROL TARGET
DATE ACTION ACRES SPECIES CONTRACTOR/ENTITY
FANWORT,
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
CURLY LEAF
08/14/2017 SONAR ONE 84 ACRES | PONDWEED, SOLitude
DEPTH VARIABLE
CHARGE MILFOIL,
(FLUMIOXAZIN EURASIAN
& 2,4-D (Pond & MILFOIL,
07/16/2018 Canal)) 38.5 ACRES FANWORT SOLitude
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
SONAR ONE FANWORT,
(upstream of CURLYLEAF
07/16/2018 dam) 84 ACRES PONDWEED SOLitude
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
SONAR ONE FANWORT,
(upstream of CURLYLEAF
07/31/2018 dam) 84 ACRES PONDWEED SOLitude
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
SONAR ONE FANWORT,
(upstream of CURLYLEAF
08/20/2018 dam) 84 ACRES PONDWEED SOLitude
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
SONAR ONE FANWORT,
(upstream of CURLYLEAF
06/02/2019 dam) 84 ACRES PONDWEED SOLitude
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
SONAR ONE FANWORT,
(upstream of CURLYLEAF
07/19/2019 dam) 84 ACRES PONDWEED SOLitude




CONTROL TARGET
DATE ACTION ACRES SPECIES CONTRACTOR/ENTITY
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
SONAR ONE FANWORT,
(upstream of CURLYLEAF
08/09/2019 dam) 84 ACRES PONDWEED SOLitude
VARIABLE
MILFOIL,
EURASIAN
PROCELLACOR MILFOIL,
EC (ABOVE FANWORT,
MINE FALLS CURLYLEAF
07/10/2020 DAM) 78.5 ACRES | PONDWEED SOLitude
VARIABLE
MILFOIL,
DEPTH EURASIAN
CHARGE MILFOIL,
(FLUMIOXAZIN FANWORT,
& 2,4-D (Pond & CURLYLEAF
08/13/2020 Canal)) 38.6 ACRES | PONDWEED SOLitude
VARIABLE
MILFOIL,
EURASIAN
MILFOIL,
FANWORT,
CURLYLEAF
07/06/2021 SONAR ONE 79.8 ACRES | PONDWEED SOLitude

Handpulling efforts

Annually ;nce 2012there has been a very strong hapdlling effort in the
Nashua River above the Mine Falls Dam aiidas area had a high

abundance of water chestnut ithe past, but it has recently been reduced to

levels that are now easily managed through hgndling. This type of hand
pulling can be done for most water depths, and it is done from a canoe or
kayak. Hangbulling is inexpensive and easy to learnnsany volunteers can

be trained. To be successful at managing an infestation of water chestnut
two handpulling harvests are generally important; one in June and the other

in August.
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Aquatic Invasive Plant Management Options

The control practices usedhould be as specific tthe target speciesas
feasible.

Exotic aquatic plant management relies on a combination of proven methods
that control exotic plant infestations, including physical control, chemical
control, biological controls (where they eijisand habitat manipulation.

Integrated Pest Management Strategies (IPM) are typically implemented
using Best Management Practices (BMPs) based oss@teific conditions so

as to maximize the lonterm effectiveness of control strategies.
Descriptims for the control activities are closely modeled after those
prescribed by the Aquatic Ecosystem Restoration Foundation (AERF) (2004).
This publication can be found onlinel#tp://www.aquatics.org/bmp.htmni.

Criteria for the selection of control techniques are presented in Appendix A.
Appendix B includes a summary of the exotic aquatic plant control practices
currentlyused by the State of New Hampshire.

Feasibility Evaluation of Control Options ihi$ Waterbody

DES has evaluated the feasibility of potential control practicddashua

River Systei® ¢KS F2tt26Ay3 GFrofS &dzyYlI NRIT Sa

recommendations foNashua River System

Control Method Use onNashua River System
Restricted Use Given the widespread distribution of the exof
Areas(RUAS) aquatic plant species in the system, it is unlikely t

and/or Fragment | RUAs or fragment barriers will be effectively used
Barriers
DES has recommended to the City of Nask
however, that a mel grate with small mesh size K
installed on the upstream side of the culvert th
supplies water to the Mill Pond and Canal system
that fragments of plants or the seeds of wat
chestnut are restricted from flowing downstrea
into the Mill Pond andCanal system where larg
scale exotic plant reduction is proposed.

Handpulling and or| Handpulling and/or DASH is recommended whe
DiverAssisted feasible, but it will likely require largecale



http://www.aquatics.org/bmp.html

Control Method

Use onNashua River System

Suction Harvestin(
(DASH)

management actions to take placdfirst (herbicide
treatment or mechanical harvesting) to sufficien
reduce the target specie(s) to a level where eitl
approach is reasonable or feasible.

Hand removal is recommended for the wat
chestnutin nearshore/hard to reach areas.

Mechanicad
Harvesting/Remova

Mechanical harvesting is recommended for wal
chestnut control in the Nashua River above M
Falls Dam.

Benthic Barriers

Benthic barriers are recommended where feasik
but only in conditions where flow is not prohibitive

Herbicdes

Herbicide use to target fanwort, the milfoils, af
other exotic aquatic plants is recommended in t
Mill Pond area and canal system. Due to
variability in depths in the Mill Pond, and shallq
depth of the canal system, mechanical harvestin
not a reasonable means of reducing the exd
aquatic plants in these areas.

Extended
Drawdown

Not a feasible control alternative in this higlblume
river system, nor a proven effective method f
many of the target species outlined in this plan.

Dredge

Dredging in this area would be cost prohibitive a
could likely open up more habitat for invasi
aquatic plants as a result of disturbance factors.

Biological Control

There are no approved biological controls for t
target species in the Nashua Riversteyn, other
than for Eurasian water milfoil (the milfoil weeyv
though that biological control has had mixed a
often not favorable results based on rece
literature.

No Control

The City of Nashua has taken an interest in resto
the recreational andaesthetic values of the Nasht
River System. A rnmontrol option would be
counterproductive to their goals of rive
restoration, and would likely result in the furthe
spread of these species to downstream wat
(Merrimack River).




Recommended Actiongimeframes and Responsible Parties

The following recommendations are made feargeted aquatic invasive

speciescontrol in the system:
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Year | Action Responsible | Schedule
Party
2022 | Handremoval of small patches or | Volunteers May
single plants of water chestnais through
needed. October as
needed
Herbicide treatmentis needed SOLitude Lakel TBD
based on field surveys Management
Endof season survey work and | NHDES and | September
planning fomext growing season | interested
parties
2023 | Handremoval of small patches or | Volunteers May
single plants of water chestnais through
needed. October as
needed
Herbicide treatments needed SOLitude Lakel TBD
based on field surveys Management
Endof season survey work and NHDES and September
planning fomext growing season | interested
parties
2024 | Handremoval of small patches or | Volunteers May
single plants of water chestnais through
needed. October as
needed
Herbicide treatments needed SOLitude Lakel TBD
based on field surveys Management
Endof season survey work and NHDES and September
planning fomext growing season | interested
parties
2025 | Handremoval of small patches or | Volunteers May
single plants of water chestnais through
needed. October as
needed

Herbicide treatments needed
based on field surveys

SOLitude Lake

Management

TBD




Year | Action Responsible | Schedule
Party
Endof season survey work and NHDES and September
planning fomext growing season | interested
parties
2026 | Handremoval of small patches or | Volunteers May
single plants of water chestnais through
needed. October as
needed
Herbicide treatmentis needed SOLitude Lakel TBD
based on field surveys Management
Endof season survey work and | NHDES and | September
planning fomext growing season | interested
parties
2027 | Update and revise LoAberm DES and Fall/ Winter
ManagementPlan Interested

Parties
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Notes

Target Specificity

It is important to realize that aquatic hedile applications are conducted in

a specificand scientific manner. To the extent feasible, the permitting
authority favors the use of selective herbicides that, where used
appropriately, will control the target plant with little or no impact to non
target species, such that the ecological functions of native plants for habitat,
lake ecology, and chemistry/biology will be maintainedNot all aquatic
plants will be impacted as a result of an herbicide treatment.

Adaptive Management

Because this is aatural system that is being evaluated for management, it is
impossible to accurately predict a management course over five years that
could be heavily dependent on uncontrolled natural circumstar{eesather
patterns, temperature, adaptability of invasigpeciesgtc).

This longterm plan is therefore based on the concept of adaptive
management, where current field data drive decision making, which may
result inmodifications to the recommended control actions and timeframes
for control. As suchhis management plan should be considered a dynamic
document that is geared to the actual field conditions that present
themselves in this waterbody.

If circumstances arise that require the modification of part or all of the
recommendations herein, interestieparties will be consulted for their input
on revisions that may be needed to further the goairofasive aquatic plant
management in the subject waterbody.




Hgure 1: Maps (2)of Exotic Aquatic Plant Infestations
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Fgure 2:  Map of HistoricControlActions
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2012 Actual Herbicide Treatment (map courtesy of Aquatic Control Technology, LLC)










































































































